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DETAILED ACTION 

Amendment filed 8/15/05 forms the basis for this office action. In said 
Amendment Applicant cancelled claims 2, 3 and 6-11 (claim 1 had been cancelled 
previously) and substantially amended claims 4 and 5. Applicant added new claims 12- 
14. Comments on Remarks appended to said Amendment are included below under 
"Response to Arguments". 

Drawings 

The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the "collector electrode 
connected to the collector layer" (claim 4, see line 9, and claims dependent thereon) 
must be shown in conjunction with the limitation that the base layer has a band gap 
smaller than a band gap in each of the collector layer and the emitter layer (N.B.: of the 
elected Species' Drawings, Figures 2-7, only Figures 2, 4 and 7 show the device while 
only Figure 2 shows a collector electrode 208 in contact with a collector layer 206 
through contact layer 207 (see [0084] in the Application) but the device of Figure 2 has 
GaN-layers for emitter 202, base 205 and collector 206 layers (see [0081] and therefore 
the claimed ordering in band gaps of the base with regard to emitter and collector does 
not apply; that there also is a separate active layer in Figure 2 is another matter) or the 
feature canceled from the claims. It is realized that a collector layer must be connected, 
at least electrically, with a collector electrode, and hence no new matter rejection is 
made. However, the claimed subject matter must be shown in a single Drawing with 
respect to all aspects claimed. No new matter should be entered. 
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Corrected drawing sheets in compliance with 37 CFR 1 .121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

1 . Claims 4-5 and 14 are rejected under 35 U.S.C. 1 02(b) as being 
anticipated by Ogura (5,414,282) (made of record and cited previously). 
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Ogura teaches a semiconductor light-emitting device (cf. col. 5, 1. 20-21 and col. 
8, 1. 27-34) comprising: a collector layer 16 and an emitter layer 12/13 respectively (cf. 
col. 10, 1. 19-46), each of a first conductivity type (n-type) (loc.cit.); a base layer 14 (cf. 
col. 10, 1. 30-34) of second conductivity type (p-type) provided between said collector 
and emitter layers, the base layer having a band gap (namely: the band gap of p-GaAs) 
that is smaller than a band gap in each of the collector and emitter layers, namely: a 
band gap for Al x Gai. x As with x<0.4 as can be found in the emitter layer 12/13 (cf. col. 
10, 1. 52-55; because the base layer does not contain any Al), and a band gap of 
AIo.4Gao.6As as can be found in the collector layer 16 (loc.cit.); a collector electrode 18 
(col. 10, 1. 64 - col. 11,1.5) connected to the collector layer (furthermore, at least an 
electrical connection between any collector layer and an electrode inherently exists in 
any bipolar transistor); an emitter electrode connected to the emitter layer 20 (col. 11,1. 
5-10); the base layer 14 emitting light with charge injected therein from the emitter layer 
(cf. col. 8, 1. 27-38) and a base electrode 19 (col. 10, 1. 64 - col. 11,1. 3), and the band 
gap in the collector layer 16 being larger than the band gap in the emitter layer 12/13 
(because as shown by Vegard's Law the band gap of AI0.4Ga0.eAs is larger than the 
band gap of Al x Gai. x As for x<0.4). 

In conclusion, Ogura anticipates claim 4. 

On claim 5: an impurity concentration in the emitter layer 12/13 is higher at least 
in a region thereof opposite to the collector layer 16 than (the impurity concentration) in 
the collector layer 16 (cf. col. 10, 1. 19-24 and col. 10, 1. 39-43). 



Application/Control Number: 10/753,330 Page 5 

Art Unit: 3663 

On claim 14: the first conductivity type is n-type and the second conductivity type 
is p-type (see above under claim 4 and see col. 10, 1. 19-46). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over 

Ogura (5,414,282) as applied above to claim 4, in view of Amamiya 

(6,037,616). 

As detailed above, Ogura anticipate claim 4. Ogura does not necessarily teach 
the further limitation defined by claim 12. 

However, it would have been obvious to include said further limitation in view of 
Amamiya, who, in a patent on an HBT, hence analogous art, teach gradual decrease of 
the band gap from emitter layer to collector layer through grading of the base layer and 
with a higher band gap in the emitter than in the collector (col. 3, 1. 17-34) in order to 
gradually decrease the band gap from the emitter to the collector side so as to reduce 
carrier transit time and thereby increase the operation speed of the device (col. 3, 1. 35- 
45). Motivation to include the teaching by Amamiya in the invention by Ogura in this 
regard immediately flows from the resulting increase in operational speed of the device 
(with loc.cit. to Amamiya). The teaching can be easily combined with the invention by 
selecting a lower band gap material for the collector than taught by Ogura and grading 
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the base layer so as to implement the gradual decrease of the band gap from emitter to 
collector within the base layer. 

1 . Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ogura 
(5,414,282) (made of record previously) in view of Ogura (5,667,552) (made of record 
previously). As detailed above, Ogura anticipates claim 4. Furthermore, nothing in the 
specification explains why the particular selection of n-type and p-type conductivities for 
first and second conductivity types as claimed elsewhere are critical to the invention. On 
the contrary, the joint inclusion of all physically sound selections through joint inclusion 
of original claims 6 and 7 (thus irreversibly belonging to the specification) indicates the 
opposite, namely: that said selections are not critical to the invention. Second, Ogura 
teaches as much by stating that pnp may also be used in his novel optoelectronic switch 
rather than npn bipolar transistors (cf. col. 10, 1. 11-15). Third, Ogura, in a closely 
related patent including npn phototransistors, states that pnp phototransistors can 
similarly be used and similar operation may be achieved by reversing the connections of 
the emitters and collectors (cf. 5, 1. 29-33). Therefore, it would have been obvious to 
enlarge the scope of the invention through inclusion of the teaching by Ogura 
(5,667,552) thus widening the design possibilities, said widening being in itself sufficient 
motivation to include said teaching by allowing freedom of design. 

Response to Arguments 
Applicants arguments filed 8/15/05 with substantial amendments to the claims 
have been fully considered but they are not persuasive. In particular, considering the 
immediate contact between layers 12 and 13 and the same or similar doping 
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concentrations (10 18 cm- 3 ) of layers 12 and 13 (col. 10, 1. 19-30) any of said layers 12 
and 13 and also their combination 12/13 meet, both to the letter and functionally, the 
limitation "collector layer". Therefore, the rejections made previously apply with only 
minor modifications to the substantially amended claim set, with the exception of newly 
added claim 12. However, as witnessed from Amamiya, HBTs with a collector layer with 
lower band gap than the emitter layer and with a base that is graded so as to have a 
band gap that is lower on the collector side than on the emitter side is obvious over the 
prior art as means to decrease the transit time of charge carriers across the thickness of 
the base (see rejection under 35 USC 103(a) of claim 12 above). Therefore, regrettably, 
the amended claims are not seen to contain any allowable subject matter. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Johannes P. Mondt whose telephone number is 571- 
272-1919. The examiner can normally be reached on 8:00 - 18:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack W. Keith can be reached on 571-272-6878. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 



JPM 

October 18, 2005 




